Purpose: Sleep disorders, such as insomnia with objective short sleep duration, are associated with increased risk of hypertension. The objective of the study was to evaluate the effects of insomnia and daytime sleepiness on the quality of life (QOL) among elderly hypertensive patients. Patients and methods: This cross-sectional study covered 100 patients with hypertension. All participants completed standardized questionnaires, such as the Epworth Sleepiness Scale (ESS), the Athens Insomnia Scale (AIS), and the World Health Organization Quality of LifeBrief (WHOQOL-BREF), and clinical data were obtained from patients' medical records. Results: We showed that more than half of the patients experienced insomnia (AIS score $6) and 39% experienced daytime sleepiness. Daytime sleepiness was negatively associated with perceived QOL (r=-0.478, P,0.001). It was also shown that insomnia might be influenced by older age (P,0.001), occupational activity (P=0.011), overweight (body mass index [BMI] 25-30) (P=0.042), and longer duration of illness (P=0.049) among hypertensive patients. Conclusion: Sleep problems have a significant negative impact on the QOL in patients with hypertension, especially in the physical domain of the QOL questionnaire. The occurrence of sleep problems in patients with hypertension is influenced by older age, primary education, overweight, occupational activity, and longer duration of illness.
Introduction
Hypertension is a major risk factor for cardiovascular disease, including stroke, and it has a significant impact on cardiovascular morbidity and mortality. [1] [2] [3] [4] [5] [6] Mills et al
In a holistic view of health and disease, health-related quality of life (HRQOL) is a key component of health assessment, just as important as the assessment of medical indicators. Achieving improvement in either of these two abovementioned areas is considered a success. 22 In the literature, there is a strong correlation between QOL and one's general state of health. The assessment of HRQOL is particularly important in the context of chronic illness, in which the return to complete efficiency is very difficult or even impossible to achieve.
Moreover, QOL assessment is helpful in evaluating the effectiveness of treatment procedures and modifying them when it is necessary. 23 The main goals of the assessment of QOL in patients with hypertension include improvement of the quality of provided services, selection of the relevant treatment options or modifying them, individualization of pharmacological treatment, or detection of the adverse reactions during antihypertensive therapy. 24 QOL assessment in patients with hypertension is difficult due to the time needed to achieve the effects of the therapy. Antihypertensive therapy is long lasting, and the patient does not notice the results immediately. Undoubtedly, numerous studies underline decreased QOL in patients with hypertension in comparison to the healthy population. [25] [26] [27] The lowest QOL scores among hypertensive patients are found in terms of physical activity, daily activities related to health, general health, and emotional state. Using effective antihypertensive treatment can reduce the gap between the QOL scores in patients with hypertension and those in the healthy population. 28 Factors influencing the HRQOL of patients with hypertension are divided into three groups as follows: sociodemographic, clinical, and other/non-specific. The first group includes age, sex, education, as well as genetic and familial conditions of hypertension. Clinical factors include blood pressure, the presence of organ damage and side effects, comorbidities, the number and types of medications used, and the presence of side effects of pharmacotherapy, obesity, and sexual dysfunctions. Other/non-specific factors are disease diagnosis (the effect of labeling), physical activity, and psychological stress. 29 A high HRQOL rating means that a person, in spite of his/her illness, perceives himself/herself as functioning well in every area, whereas a low HRQOL value shows that the disease is a limitation and is an obstacle to proper functioning.
Every disease is also associated with the financial burden associated with treatment. Taking into consideration the above, the risk of psychological disorders is much higher in those with chronic illness than in the healthy population. Fear of threats to one's health, sometimes even to one's life, leads to mood diminishment or depression. Mental illnesses should not be underestimated; they represent a serious threat to the course of the therapeutic process. Long-term chronic patients learn to live in a "new" situation and to deal with various chronic conditions. 29 Undoubtedly, QOL is a very important issue in antihypertensive therapy. Both pharmacological and nonpharmacological treatments cause normalization of pressure and reduce the risk of organ complications that contribute to a poorer QOL. Appropriate hypertensive therapy that involves the choice of the right medication group and the individualization of treatment may contribute to QOL improvement and thus encourage the patient to cooperate and adhere to therapeutic recommendations.
It has been shown that sleep affects vitality and health status 10 and that sleep problems affect daily functioning 30 and QOL, 8, [31] [32] [33] [34] [35] [36] and so it can be assumed that in patients with hypertension, sleep problems will have a negative effect on QOL, but this has not been investigated.
Therefore, the aim of this study is to evaluate the relationship between insomnia and daytime sleepiness and the QOL in elderly patients being treated for hypertension.
Patients and methods study design and settings
This cross-sectional study was conducted from September 2016 to June 2017. The STrengthening the Reporting of Observational studies in Epidemiology (STROBE) guidelines for reporting of observational studies were followed.
study participants and selection
The study sample was a group of 100 patients being treated for hypertension in the Clinic of Angiology, Hypertension, and Diabetology at the University Clinical Hospital in Wroclaw, Poland. Inclusion criteria were as follows: 1) age over 18 years; 2) clinically diagnosed hypertension for more than 6 months; 3) absence of mental disorder; and (4) signed informed consent to participate in the study. Exclusion criteria were as follows: 1) previous diagnosis or treatment for sleep problems, eg, sleeping pills and/or antidepressants; 2) previous diagnosis of mental disorder, eg, depression and/or anxiety, and 3) night shift work.
ethical considerations
The research was approved by the Bioethics Committee of the Wroclaw Medical University, Poland (approval number KB-388/2017). The investigation conforms to the principles outlined in the Declaration of Helsinki and recommendations of Good Clinical Practice. Participation in this study was anonymous and voluntary. All participants gave written informed consent at the beginning of the study. They were also informed of its purpose and of the possibility to withdraw participation at any stage. The dignity and rights of participants were respected at all times.
research instruments
Participants completed several standardized questionnaires such as the Epworth Sleepiness Scale (ESS), 37 the Athens Insomnia Scale (AIS), 38 the Polish version of the World Health Organization Quality of Life-Brief (WHOQOL-BREF), 39 and the questionnaire designed by the authors for purposes of this study.
The questionnaire designed by the authors is a nonvalidated, self-administered survey that has been designed specifically to be completed by patients with hypertension and collects sociodemographic data (age, sex, height, weight, body mass index [BMI] , place of residence, education, marital status, and occupational activity) and includes questions about clinical conditions (hypertension stage, comorbidities, frequency of blood pressure measurements, ability to recognize symptoms of hypertension, knowledge of hypertension complications, past hospitalizations due to hypertension, and recent medications).
The ESS is a self-reported scale used for the assessment of daytime sleepiness. Respondents are asked to rate, on a fourpoint scale (0-3), their usual chances of dozing off or falling asleep while engaged in eight different activities. Overall score ranges from 0 to 24 points, with higher scores indicating greater daytime sleepiness. In general, ESS scores can be interpreted as follows: 0-5 lower normal daytime sleepiness; 6-10 higher normal daytime sleepiness; 11-12 mild excessive daytime sleepiness; 13-15 moderate excessive daytime sleepiness; and 16-24 severe excessive daytime sleepiness. 37 The AIS is a self-administered psychometric instrument designed to quantify sleep difficulty. It consists of eight items as follows: the first five pertain to sleep induction, awakenings during the night, final awakening, total sleep duration, and sleep quality, whereas the last three refer to well-being, functioning capacity, and sleepiness during the day. A cutoff score of $6 on the AIS is used to establish the diagnosis of insomnia. 38 Internal consistency as measured by Cronbach's alpha was 0.89 in our sample.
The WHOQOL-BREF consists of 26 questions assessing the respondents' overall perception of their HRQOL that gives an overall picture of their health condition. Responses to the first two questions that correspond to the perception of QOL and satisfaction from health were analyzed separately. The remaining 24 questions assess the four domains of the QOL (physical, psychological, social, and environmental QOL). Responses are given using a five-point scale (1) (2) (3) (4) (5) . QOL in each domain was expressed as a mean value, according to the key and guidelines provided by Wołowicka and Jaracz. 39 Higher scores indicate better QOL.
Data analysis
Descriptive statistics (mean, SD, median, quartiles, minimum, and maximum) were calculated for continuous variables. Categorical variables were described as frequencies and percentages of each category. Relationships between categorical variables were analyzed using the chi-squared test (with Yates correction for 2 × 2 tables) or Fisher's exact test in cases where expected frequencies were low. Normality was checked with the Shapiro-Wilk test. Group differences in continuous variables were analyzed using Student's t-test (for parametric variables) or the Mann-Whitney test (for non-parametric variables) where there were only two groups. ANOVA (normally distributed variables) or the Kruskal-Wallis test (non-normally distributed variables) was used to analyze group differences where there were three or more groups. Overall effects were subjected to post hoc analysis using Tukey's HSD test (parametric variables) or Dunn's test (non-parametric variables). Correlations between continuous variables were analyzed using Pearson's (for a normal distribution) or Spearman's correlation coefficient (for non-normal distribution). Correlation coefficients were interpreted as follows: |r|$0.9 -very strong correlation; 0.7 # |r|,0.9 -strong correlation; 0.5 # |r|,0.7 -moderately strong correlation; 0.3 # |r|,0.5 -weak correlation; and |r|$0.3 -very weak (negligible) correlation. 40 In all analyses, the level of statistical significance was set at P,0.05. The analyses were conducted with R software version 3.3.2.
Results
This study was undertaken among 100 patients with hypertension (54 men and 46 women). The mean age was 65.5±15.6 years. The detailed sociodemographic characteristics of the study participants are shown in Tables 1 and 2 . We showed that 39% of the patients reported daytime sleepiness (37% mild and 2% moderate) on the ESS scale, and 59% were suffering from insomnia according to the AIS scale. Mean levels of QOL and health perception according to the WHOWOL-BREF scale were 3.68±0.68 and 3.24±0.65, respectively. Particular results for each domain were 13.8±2.27 for physical, 13.24±2.23 for psychological, 14.73±3.32 for social, and 13.19±2.41 for environmental.
Daytime sleepiness was more common in the elderly (P=0.005), the less well-educated (P=0.03), and the nonoccupational (P=0.04). Sleepiness was also more common in patients with longer duration of hypertension (P=0.049), with diabetes as a comorbidity (P=0.004), who are characterized by the lack of knowledge about symptoms of hypertension (P=0.007), and its complications (P=0.007) and patients who were more frequently hospitalized due to complications of hypertension (P=0.007). The results are presented in Table 1 .
Insomnia was more common in participants who were elderly (P,0.001), non-working (P=0.005), overweight (P=0.042), clinically diagnosed with third stage hypertension (P=0.014), clinically diagnosed with comorbid hypercholesterolemia (P=0.007) or ischemic heart disease (P=0.036), characterized by a lack of knowledge about the symptoms of hypertension (P=0.028) or complications of hypertension (P=0.003), and patients who were more frequently hospitalized due to complications of hypertension (P,0.001). The results are presented in Table 2 .
Many of the sociodemographic variables were associated with both sleepiness and insomnia. The results are presented in Tables 3 and 4. We also found that sleepiness affected all domains of QOL in patients with hypertension: the greater their daytime sleepiness, the lower their QOL. Daytime sleepiness had the greatest effect on physical QOL (r=-0.565, P,0.001) and psychological QOL (r=-0.554, P,0.001). Insomnia affected the QOL in patients with hypertension. There was a negative correlation between AIS score and all domains of QOL as measured by the WHOQOL-BREF. Insomnia had most effect on physical (r=-0.582, P,0.001) and psychological domain of QOL (r=-0.520, P,0.001). The results are presented in Table 5 .
The results for the relationship between sleep disturbances for all domains of the ESS questionnaire and QOL perception are presented in Figure 1 .
Discussion
Insomnia is one of the most common sleep problems, and because of its prevalence, it is a serious problem in the modern society. 17, 41 General population studies in Asia 42, 43 and in Europe 33, 44 have shown that the proportion of people suffering from sleep problems, including insomnia, is significantly lower than in Poland, 45 where the majority reports subjective insomnia. These differences are most likely due to differences in diagnostic methods. The proportion of people with insomnia is higher among the population of people visiting their general practitioner (GP) than in the general population, 30, 46 perhaps because people seeing their GP have other diseases and disorders that may affect the risk of developing insomnia. Over 40% of the patients seeing their GP for hypertension were found to have poor sleep 8 Studies by Al-Tannir et al 9 and Hinz et al 33 showed that adults who were not occupationally active were more likely to complain of sleep problems, which was corroborated in this study. Alebiosu et al 8 confirmed that patients who have been ill for a long time are more likely to complain about sleep problems, and we found that patients with longer duration of hypertension were more likely to complain of daytime sleepiness and insomnia. Egyptian 31 and Chinese 43 studies found that people who are single or divorced often suffer from insomnia, but our results did not corroborate this. We also found no evidence that insomnia was more prevalent in rural residents than urban residents. 43 We did, however, find that people with a BMI of .25 were more likely to complain of insomnia, corroborating the finding of Hinz et al. 33 Recent research studies in samples of elderly people 31 and patients with chronic diseases 47 such as diabetes, 36 rheumatoid arthritis, 34 and Parkinson's disease 32 have shown that sleep problems have a negative effect on QOL, which is also confirmed in this study. To the best of our knowledge, this study is the first to evaluate the relationship between insomnia, sleepiness, and QOL in patients with hypertension.
It should be recommended to assess sleep patterns and behaviors in patients and plan their care around these responses. Assessment of sleep routines and practical strategies that may improve patients' sleep may be essential for a patient and may be important as a part of nursing care. In the case of long-time sleep problems, the medical team should recommend a medication regimen.
There are some potential limitations of this study that are discussed briefly. First of all, in this study, there were mixed sleep disturbances including insomnia and sleepiness among patients with hypertension. It should be pointed out that sleepiness is not a typical symptom of insomnia and probably it would have been better to specify study outcomes and evaluate tiredness. The best solution would be to analyze the relationship between insomnia and HRQOL in these patients with hypertension (without sleepiness) as the main outcome. Also, sleepiness must be taken into account as a possible symptom of undiagnosed sleep disorders in general, such as obstructive sleep apnea. Another limitation is that the study lacks an external control group, which would be valuable to compare the obtained results. Last but not least, objective tools such as respiratory polygraphy or polysomnography for diagnosis of sleep-disordered breathing were not used; however, they should be considered in the future studies.
Conclusion
This observational study shows that sleep problems have a significant negative impact on the QOL of patients with hypertension. Sleep problems have a significant negative impact on the QOL in patients with hypertension, especially in the physical domain of the QOL questionnaire. The occurrence of sleep problems in patients with hypertension is influenced by older age, primary education, overweight, occupational activity, and longer duration of illness. 
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